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CLAIMS 

What is claimed is: 

computer- implemented method of designing an integrated 
cXrcuit, comprising the steps of: 

a) \^ establishing a central specification for the 
Vntegrated circuit, the central specification 

d^ignating a plurality of data-driven cores and a 
plu$:ality of interconnections between the cores; 

b) establishing a set of software language models for 
the co^s, each software language model implementing 
an internal algorithm of one of the cores; 

c) establishiSng a set of hardware description language 
models f or\ the cores, each hardware description 
language model implementing an internal logic of one 
of the cores; \ 

d) generating soft\are language core interconnection 
code for inteconnecting the software language models 
according to the c^^tral specification, to generate 
a software language model of the circuit; and 

e) generating hardware \description language core 
interconnection code \for interconnecting the 
hardware description language models according to 
the central specif ication,-V:o generate a hardware 
description language model ofVhe circuit. 

2. The method of claim 1 wherein: \ 

a) the central specification designates a set of 
input tokens and a set of outpu\ tokens for each 
core; and \ 

b) the central specification designates a set of 
token fields for each interconnection\ 
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3 . mie method of claim 2 wherein generating the 
hardware description language core interconnection 
code comprises generating a set of port declarations 
f romV the sets of token fields, input tokens, and 
outpu\ tokens defined in the central specification. 

4. The method of claim 2 wherein generating the 
hardware Ndescription language core interconnection 
code comprises generating an interface port list 
from the sets of token fields, input tokens, and 
output tokens Ndef ined in the central specification. 

5. The method of \ claim 2 wherein generating the 
hardware descript^n language core interconnection 
code comprises g^erating a set of data type 
declarations from tHfe sets of token fields, input 
tokens, and output tokens defined in the central 
specification. \ 

6. The method of claim 2 \ wherein generating the 
hardware description langua^ge core interconnection 
code comprises generating a \et of bus definitions 
from the sets of token fielok, input tokens, and 
output tokens defined in the centtral specification. 

7. The method of claim 2 wherein: \ 

a) at least one of the token fields, defined in the 
specification includes a token f^ld parameter; 
and \ 

b) the central specification further comprises an 
assignment of a value for the token field 
parameter. \ 
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le method of claim 1 further comprising generating a 
;;dware description language declaration for a clock 
mpi^^ port and a reset input port for each of the 
coresN 

The metAPd of claim 1 wherein, for each core: 

a) the V:entral specification defines a set of core 
parameters; and 

b) generaMng the hardware model comprises generating 
a set oX hardware description language parameter 
declarati^s from the set of core parameters. 

The method of cla\im 1 wherein: 

a) for each core\ the central specification defines a 
set of input tokens and a set of output tokens; 
and 

b) generating the software model comprises generating 
declarations for V set of pipes and a set of 
tokens from the se^ of input tokens and output 
tokens defined in thk central specification, each 
pipe serving to transfegr tokens between the cores 

The method of claim 1 furtheii comprising the step of 
generating a test bench for theVLntegrated circuit, the 
test bench including the harWare model and the 
software model, for comparing a Vesult of a software 
simulation of the circuit to a r^ult of a hardware 
simulation of the circuit. 

12. The method of claim 11 wherein feJie test bench 
comprises a bus driver module for\ driving the 
hardware model of the integrated circuit^ 
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13. Yhe method of claim 11 wherein the test bench 
fVrther comprises a software-driver module for 
dr\ving the software model of the integrated 
ciresuit . 

14. The m'ethod of claim 11 wherein the test bench 
furtherX comprises a monitor module for comparing the 
result of the software simulation to the result of 
the hardw^e simulation. 

15. The method \of claim 11 wherein the test bench 
further comprises a bus receiver module for 
requesting tokens from the hardware model. 

16. The method of claim \, further comprising the steps of 

a) driving the har(iware model with a simulation 
hardware input; 

b) driving the software model with a simulation 
software input; 

c) detecting a response Af the hardware model to the 
simulation hardware input; 

d) detecting a response of Vie software model to the 
simulation software input; \^nd 

e) comparing the response of Vhe hardware model to 
the simulation hardware inpu\ to the response of 
the software model to the admulation software 
input . 

17. The method of claim 15 wherein steps \(b) and (e) are 
performed at least in part concuri?tently with a 
simulation of the hardware model. 



18. The method of claim 1 further comprising thfe step of 
generating a synthesis constraint for the circuivt. 
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[*he method of claim 18 wherein the synthesis 
constraint limits the fraction of a clock cycle used 
by\a core interface. 

The metPvpd of claim 1 wherein generating the hardware 
description language model comprises the step of 
instantiatoSpg a hardware subcore model forming part of 
one of the Opres 



21. The method \of claim 20 wherein generating the 
software modeiSw comprises the step of instantiating a 
software subcor^^ model forming part of one of the 
cores. \. 

22. The method of claim l\wherein generating the software 
model comprises the step of instantiating a software 
subcore model forming parK of one of the cores. 

23. The method of claim 1 ^erein the plurality of 
interconnections comprises a Medicated interconnection 
connecting a first core and a\ second core, the first 
interconnection comprising: \ 

a) a ready connection for carisying a ready signal 
from the first core to the seCvond core, the ready 
signal being indicative of aXreadiness of the 
first core to transmit a token to\the second core; 

b) a request connection for carrying k request signal 
from the second core to the firet core, the 
request signal being indicative of aXreadiness of 
the second core to receive the tokeW from the 
first core; and \ 

c) a token bus for transmitting the token Sx^^ 
first core to the second core upon a synchronous 
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Sissertion of the ready signal and the request 
signal . 



A computer Ximplemented method of designing an integrated 
circuit, comprising the steps of: 



a) 



b) 



c) 



d) 



e) 



25. 



establishing a central specification for the 
integratedy^ circuit, the central specification 
designating^ a plurality of data-driven cores and a 
plurality ofXinterconnections between the cores; 
for each cor^, establishing hardware description 
language template code for an internal logic of the 
core; 

for each core,\ establishing software language 
template code \Eor an internal algorithmic 
functionality of th^core; 
processing the cenural specification to generate 
software language cogre interconnection code for 
interconnecting the software language template code 
for the cores, to gener^e a software language model 
of the circuit; and 

processing the central gpecif ication to generate 
hardware description language core interconnection 
code for interconnecting tl^e hardware description 
language template code for tlrie cores, to generate a 
hardware description language inpdel of the circuit. 

The method of claim 24 wheVein the hardware 
description language core interconnection code 
comprises an interface port list\ a set of port 
declarations, a set of interface Kus definitions, 
and a set of data type declarations, 

\ 
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method of claim 25 wherein the port list 
ises a global clock port and a reset port for 
core. 



27. The method of claim 24 wherein the software language 
core interconnection code comprises a set of pipe 
declaratdV>ns and a set of token declarations. 

28. The method \of claim 24, further comprising the step 
of processifig the central specification to add a 
parameter li^ to the hardware description language 
template code. 

29. The method of cr^^im 24, further comprising the step 
of processing thfe central specification to add a 
parameter list to\ the software language template 
code . 



A computer- implemented method of designing an integrated 
circuit, comprising the steps of: 

a) establishing a central specification for the 
integrated circuit, me central specification 
designating a plurality ot cores and a plurality of 
dedicated interconnections u^etween the cores; 

b) generating a software language, functional model of 
the integrated circuit \ from the central 
specification and from a setA of software language, 
functional models of the cores 

c) generating a hardware descript 
the integrated circuit 
specification and from a set of 
language models of the cores; 

d) generating a test bench for the Vircuit from the 
hardware description language model \nd the software 



1 language model of 
om the central 
i^ardware description 
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/X/^^^^^^^ language model, for comparing a result of a software 

18 Q^^y SMnulation of the circuit to a result of a hardware 

19 simulation of the circuit; and 

20 e) generating a set of logic synthesis constraints for 

21 the Vircuit from the central specification, for 

22 constraining a logic synthesis of the circuit. 

23 \ 

1 31. A computer- irt^lemen ted method of designing an integrated 

2 circuit, comprd>sing the steps of: 

3 a) establishim a central specification for the 

4 integrated \circuit, the central specification 

5 designating aXplurality of data-driven cores and a 
^ plurality of interconnections between the cores; 

i0 b) generating a software language, functional model of 

J=^^8 the integratedX circuit from the central 

^ specification and \from a set of software language, 

tfp functional models orV the cores; and 

c) generating a hardwar^ description language model of 

42 the integrated coSrcuit from the central 

B specification and from a set of hardware description 

m \ 

^ language models of the coores . 

® \ 

rt- 32. A computer system programmed to perform the steps of: 

2 a) establishing a central \specif ication for the 

3 integrated circuit, the \ central specification 

4 designating a plurality of data-driven cores and a 

5 plurality of interconnections cetween the cores; 

6 b) generating a software language ,\ functional model of 

7 the integrated circuit f:^m the central 

8 specification and from a set of Nsoftware language, 

9 functional models of the cores; and\ 

10 c) generating a hardware description language model of 

11 the integrated circuit from V:he central 
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specification and from a set of hardware description 
language models of the cores. 



33. A comput^- readable medium encoding instructions to 
perform the ateps of: 

a) establishrsag a central specification for the 
integrated Nscircuit, the central specification 
designating a^j^urality of data-driven cores and a 
plurality of inte^onnections between the cores; 

b) generating a softwa^ language, functional model of 
the integrated ciWuit from the central 
specification and from aNset of software language, 
functional models of the core^sj and 

c) generating a hardware descriptrtsun language model of 
the integrated circuit frohw the central 
specification and from a set of hard^re description 
language models of the cores. 



puter-readable mediiim encoding a representation of 
an mtegratre^-^circuit: ^esigr^^d by the method of claim 31. 



thod of claim 31 



34, 



35. An integrated circuit designed 




6. A^-sQircuit design apparatus comprising: 

a) ^"^Ns. storage device for establishing a central 
speci^<^tion for the integrated circuit, the 
central sjre^^f ication designating a plurality of 
data-driven c!T8q;;;es and a plurality of 
interconnections betv^e^ the cores; 

b) software interconnectior^smeans for generating a 
software language, funct5^€^nal model of the 
integrated circuit from the cb^tral specification 
and from a set of software langs^ge, functional 
models of the cores; and 
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■±tai?dwaxe_de script ion language interconnection means 
for generating""a"""h«^?djajgxe description language model 
of the integrated circurE*'^--<Erom the central 
specification and from a set of hardwa^e^-^^scription 
language models of the cores. ^^'^^-^ 
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